Juvenile systemic scleroderma is a rare chronic multi-system connective tissue disease in childhood. Although rare in children, it is an important cause of morbidity and mortality. Juvenile systemic scleroderma is one of the most severe rheumatologic conditions diagnosed in children. In this article, we report a six-year-old boy diagnosed with scleroderma.
1
Hippocrates first described this condition as thickened skin. 1 Juvenile systemic sclerosis (JSSc) is a rare chronic multi-system connective tissue disease characterized by symmetrical thickening and hardening of the skin, associated with fibrous changes in internal organs, as well as vascular and immune system abnormalities in children aged 16 years or younger. 2 Although rare, JSSc is among major causes of morbidity and occasional mortality. 3 Besides, it is one of the most severe rheumatologic conditions diagnosed in children. 3 In this article, we report a rare scleroderma case in a pediatric patient.
CASE REPORT
A six-year-old male patient, who presented with stiff hands and difficulty in lifting his fingers, was admitted to our clinic. His medical history was non-specific without any prior complaints. His current symptoms first appeared one and a half months ago with stiff finger tips spreading over to the toes two or three days before admission. No inquiry for prior history for medicine intake or being subject to toxic agents was taken.
Physical examination revealed that he was in the [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] th percentile for weight, and 50-75 th percentile for height, with a pulse rate of 90 bpm and blood pressure of 90/60 mmHg. The stiffness at the palms and fingers in both hands were confirmed. His lips were tense, and he had difficulty in opening his mouth. Other examination results were non-specific.
Hematological examination and blood biochemistry results were normal. Urin analysis result was also normal without proteinuria. The rheumatoid factor was negative; the viral serologic testing for anti-hepatitis A virus, immunoglobulin M, and immunoglobulin G were negative, anti-hepatitis B was positive (530.06 mIU/mL), anti-hepatitis C virus was negative, group agglutination and Rose Bengal tests were negative, Epstein-Barr virus was negative, anti-cytomegalovirus immunoglobulin M was negative, anti-cytomegalovirus immunoglobulin G was positive, and parvovirus was negative.
The antinuclear antibodies (ANA) indicated to scleroderma with 1/320 positive thin granularity.
Proximal interphalangeal joint flexion contraction was examined bilaterally in both hands. Magnetic resonance imaging of the hands showed an inflammation of the flexor and extensor tendon. Dermal biopsy demonstrated increased connective tissues under the sweat glands, which was consistent with the symptoms of scleroderma (Figure 1 ). Electrocardiographic and echocardiographic results were unremarkable. No ocular uveitis was detected. The patient did not have difficulty in swallowing liquid or solid food without retrosternal burn, stomachache, diarrhea, or constipation. Esophagography and gastroesophageal reflux scintigraphy, respiratory function test, and highresolution computed tomography results were also normal. No pathology was detected in the abdominal ultrasonography.
The patient was diagnosed with JSSc due to the sclerotic involvement at the finger level. Initially, the subject was administered 20 g (1 g/kg) intravenous immunoglobulin only once over 12 hours and methylprednisolone 30 mg/kg every other day was initiated. The treatment was sustained with weekly methotrexate and oral methylprednisolone. The patient was also enrolled to a physical exercise program. The patient was in remission by the fourth year of follow-up.
DISCUSSION
The presentation can be gradual with accumulation of the symptoms over weeks to months. Early symptoms may be non-specific such as unexplained fever, fatigue, or loss of appetite. In addition, patients may suffer from prolonged fever, oral ulcers, Raynaud's phenomenon, skin rash, photosensitivity, alopecia, pleuropericarditis, glomerulonephritis, arthritis, unexplained abdominal pain, muscle weakness, sicca symptoms, and many constitutional symptoms such as anorexia, muscle ache, fatigue, and weight loss. [1] [2] [3] Juvenile systemic sclerosis is a rare connective tissue disease. The etiology of JSSc is unknown. It is the one of the most important rheumatic diseases in childhood. Fibrosis of the skin, subcutaneous tissues, and internal organs are some of the characteristic outcomes. Therefore, early detection of the severity of the disease may play a significant role in establishing the most effective therapeutic regimen. [1] [2] [3] In all sclerodermic subjects, while 10% shows the disease symptoms before the age of 20, only 1 to 2% shows the symptoms before the age of 10. The mean age of onset is 8.1 years, and the peak age is between 10 and 16 years. 4, 5 In our patient, the symptoms started at the age of six.
Skin biopsies from patients with scleroderma show various histologic features. Characteristics are particularly evident in the dermal microvasculature, including endothelial swelling and concentric thickening of the vascular basement membrane. 6 The proposed criteria for the classification of JSSc include one major criterion [sclerosis and/or skin induration specific for systemic sclerosis (SSc)], and eight minor criteria reflecting the relevant involved organ systems (e.g. pulmonary, cardiac, gastrointestinal, renal, vascular, musculoskeletal, neurological, and serological involvement). 7 The Raynaud's phenomenon and pulmonary hypertension, in particular, and renal crisis caused by fibrotic arteriosclerotic changes may be observed due to vascular involvement. 8 Multiple organ involvement in children at the time of diagnosis may be less common than in adults. The majority of children with JSSc presents with skin changes (tightening, thinning, atrophy) of the hands and face, and/or the Raynaud's phenomenon. A multicenter retrospective study of 153 children with JSSc revealed that the Raynaud's phenomenon was the most frequent symptom in these patients (75%). Other involvements of the skin can be less frequent such as sclerodactyly, edema, and calcinosis. 8 Difficulty in opening the mouth, tightness and slimness on the lip skin may be seen. Similarly, our patient suffered from skin flattening, slimness, color change with sclerodactyly and difficulty in opening his mouth, and tight lip skin. Microvascular changes may occur distinctively at nail beds. 4 A further research revealed that our patient had also Raynaud's phenomenon, which was supported by the capillary reduction at his nail beds.
The most frequent involvement followed by the sclerodermal skin symptoms and the Raynaud's phenomenon can be the gastrointestinal system. All gastrointestinal locations from the mouth to the anus can be involved, the esophageal dysmotility being the most common. [8] [9] [10] [11] Radiological findings may show abnormalities in the absence of any symptoms, even. 12 Renal involvement can be detected by proteinuria, hematuria, or progressive renal failure. The reported prevalence of renal crisis in children with JSSc ranges from 0.7 to 4%. 4, 5 In a case series of 153 children with SSc, about 10% had renal involvement, but there was only one child with acute renal crisis, accelerated hypertension and renal failure. 5 However, our subject's kidney functions and creatinine clearance values were normal.
Although uncommon, cardiac involvement can be a significant cause of morbidity among children with JSSc. The major cardiac complications include pericarditis with effusion, constrictive pericardium, arrhythmias, and congestive heart failure. Heart failure may develop due to pulmonary hypertension or secondary cor pulmonale, or diffuse fibrous replacement of cardiac muscles. In addition, pulmonary hypertension caused by pulmonary vascular disease can lead to myocardial damage and right heart failure.
8,12,13 Our subject's cardiac investigation findings were unremarkable.
Pulmonary involvement, although frequently asymptomatic until dyspnea appears, may present with a dry, hacking cough. 4, 5 Unlike adults, interstitial pulmonary fibrosis, a devastating complication, has been rarely reported in children with JSSc. Pulmonary involvement considerably increases the morbidity and mortality rates of scleroderma. 8 High-resolution computed tomography can be the most effective method for detecting any lung involvement. 8, 9, 11, 14 In our case, high-resolution computed tomography scan of the lungs was normal.
Furthermore, ANA are highly prevalent in patients with JSSc (81%) and 34% of the patients were anti-topoisomerase I (anti-Scl-70) antibodies positive. However, there may be no correlation between the disease activity and ANA positivity. In addition, rheumatoid factors may be present in 16% of children with localized scleroderma. 15 Antitopoisomerase I antibodies may be less frequent in children (20-30%) compared to adults (30-40%), as anticentromere antibodies, which can be detected in 7-8% of children. 5, 6, 16 Antibodies may also help differentiate the disease from other connective tissue disorders. 17 Similarly, our patient had ANA-positive with 1/320 thin granularity and anti-Scl-70 negative. As a differential diagnosis, the systemic lupus erythematosus (SLE) and other collagen tissue diseases were disregarded in our patient with anti-DNA, and anti-Ro/SSA and la/ SSB antibodies-negative.
Arthralgia and myalgia are among the earliest symptoms of scleroderma with musculoskeletal involvement. 11 Typically, arthralgia and morning stiffness can be seen, which can be misdiagnosed as a rheumatologic disease. 8 Similarly, our patient reported painless finger stiffness in both hands which vanished during the course of the day.
Being exposed to some medicines and chemical substances such as bleomycin, isoniazid pentazocine, sodium valproate, bromocriptine, trichlorethylene, vinyl chloride, nitrofurantoin, and hydantoin etc. may also cause sclerodermal skin changes. However, our patient had no history of such exposure or disease.
Juvenile systemic sclerosis involves the skin, muscle, and visceral organs; therefore, the differential diagnosis should include other multiple-system organ diseases with skin involvement including juvenile dermatomyositis, mixed connective tissue disease, SLE, juvenile idiopathic arthritis, overlap syndrome, eosinophilic fasciitis, chronic graft versus host disease, nephrogenic systemic fibrosis, phenylketonuria with sclerodermatous skin lesions, and syndromes of premature aging. [16] [17] [18] [19] Our patient had none of the clinical symptoms, which are common in childhood onset SLE, including malar rash, ulcers, renal involvement, proteinuria, urinary cellular casts, seizures, thrombocytopenia, hemolytic anemia, fever, and lymphadenopathy. He also had no symmetrical or proximal muscle weakness, elevated skeletal muscle enzyme levels or cutaneous involvement with eruption on exposed surfaces, pruritus or subcutaneous calcification. Therefore, polymyositis or dermatomyositis were excluded. In addition, he did not suffer from arthritis until the past six weeks before diagnosis or arthralgia during the day. Thus the diagnosis of juvenile idiopathic arthritis was excluded.
In childhood, localized scleroderma may recover spontaneously. Different therapeutic approaches should be employed in the active inflammatory stage and the following irreversible stage with fibrosis. 4 The prognosis of SSc in children appears to be better than in adults. Martini et al. 20 observed that fibrosis on chest X-rays, raised creatinine levels and pericarditis are strongly and independently predictive of death, and there is a short interval between the disease onsets.
To the best of our knowledge, no drug has been reported yet, which can be significantly beneficial in the management of JSSc. Also, basic healthcare quality measures for children with chronic diseases are extremely important, since JSSc can adversely affect nutrition, school attendance, and capacity of exercise. Recently, the European League against Rheumatism and the Scleroderma Trials and Research group have acknowledged the need for evidence-based recommendations for clinicians to be used in clinical practice. There is a lack of mortality data of disease modifying agents for SSc. Nevertheless, current treatments, although less than optimal, are still worthwhile. 21 For instance, Two randomized clinical trials have shown that methotrexate improves skin score in early diffuse SSc. 22, 23 However, positive effects on other organ manifestations have not been established yet. Methotrexate may be considered for the treatment of skin manifestations of early diffuse SSc. 21 Our patient's skin manifestations resolved with methotrexate therapy at 2.5 years.
Systemic sclerosis-related digital vasculopathy such as the Raynaud's phenomenon and digital ulcers are among the universal manifestations of SSc. Patients with SSc demonstrated an increased platelet activation and aggregation. 24 There is a good theoretical rationale for antiplatelet therapy, at least in SSc-related Raynaud's phenomenon. However, only small-scale clinical trials were performed on this subject, which did not show any definite benefit. 25 Also, calcium antagonists and prostanoids reduced the frequency and severity of SSc-related Raynaud's phenomenon attacks. 21 Our patient did not have severe vasculopathy and responded to aspirin.
Anti-inflammatory, vitamin-D analogs and ultraviolet treatment models can be used in localized scleroderma. Early treatment initiation is crucial to achieve the maximum clinical benefit and avoid any irreversible fibrotic tissue damage. 9, 26, 27 Management approaches which can be appropriate for pediatric patients should be chosen considering any possible adverse effects of the medications (i.e., corticosteroid-induced growth failure and osteoporosis) as well as the psychosocial impact of the chronicity and physical deformity for both the child and his/her parents. Having no vital organ involvement and being diagnosed at an early stage, our patient was subcutaneously administered methotrexate 20 mg/week and low-dose steroid following intravenous immunoglobulin and pulse methylprednisolone.
In conclusion, SSc shows insignificant symptoms in children aged <10 years. We present our case due to the rare occurrence of systemic scleroderma in children, indicating that it is a collagen tissue disease with the possibility of acquiring good results with early treatment.
